A taxonomic revision of Trisetum Pers. sect. Trisetum is presented. We include descriptions and synonyms of each taxon from a study of 894 vouchers from 45 herbaria. Detailed morphometric descriptions, illustrations, distribution maps, an identification key, and habitat data are given for each taxon. Morphometric variation of the main characters is shown by box plots. Thirty-one names are lectotypified. Two neotypes are designated. We recognize eight species of Trisetum in the section: T. alpestre (Host) P. Beauv., T. altaicum Stephan ex Roshev., T. bertolonii Jonsell, T. flavescens (L.) P. Beauv., T. fuscum Schult., T. glaciale (Bory) Boiss., T. gracile (Moris) Boiss., and T. laconicum Boiss. & Orph. Two infraspecific taxa of T. flavescens are recognized (T. flavescens subsp. flavescens and T. flavescens subsp. griseovirens (H. Lindb.) Dobignard). Six of the eight species of Trisetum sect. Trisetum are endemic to the different European mountain ranges, while T. altaicum grows in the Altai and Tian Shan Mountains, and in the mountains of northern Mongolia and southern Russia, and T. flavescens is widespread in temperate regions of Europe, western Asia, and northern Africa. Vegetative propagation by pseudoviviparism is observed for the first time in specimens of T. flavescens subsp. flavescens.
Trisetum Pers. is one of the 18 genera of perennial grasses classified in the Aveninae J. Presl subtribe (Poeae tribe, subfamily Pooideae Benth.; cf. Tzvelev, 1989; GPWG, 2001; Soreng et al., 2003 Soreng et al., , 2007 Soreng et al., , 2015 Soreng et al., , 2017 . This genus includes about 50 species that often form a significant part of the temperate and cold grasslands of the Northern Hemisphere, although they are also found in South America, Australia, and New Zealand. Their habitat varies according to their wide distributional range, and its species are found in open grasslands to shady areas of forests, high mountain meadows, and even the tundra (Hultén, 1959; Chrtek, 1965; Clayton & Renvoize, 1986; Randall & Hilu, 1986; Watson & Dallwitz, 1992; Finot et al., 2004 Finot et al., , 2005a Finot et al., , 2005b Barberá et al., 2017a Barberá et al., , 2017b . Trisetum flavescens (L.) P. Beauv., one of the species included in the section studied here, is of great economic interest as a fodder plant for both wild and domestic livestock.
To date, detailed taxonomic revisions of only the American and New Zealand species of this genus have been carried out (Edgar, 1998; Finot et al., 2004 Finot et al., , 2005a Finot et al., , 2005b , in addition to those recently published by us on two Eurasian sections, Trisetum sect. Acrospelion (Besser) Pfeiff. and Trisetum sect. Sibirica (Chrtek) Barberá (Barberá et al., 2017a (Barberá et al., , 2017b . Six of the species of the section to which we dedicate the present work, Trisetum sect. Trisetum, are endemic to Europe, while both T. altaicum and the most ubiquitous T. flavescens reach eastern Asia.
Traditionally, Trisetum has been divided into two sections: Trisetum sect. Trisetum and Trisetum sect. Trisetaera Asch. & Graebn. A review of the history of the genus can be found in Finot et al. (2005a) and Barberá et al. (2017a) . Chrtek (1965 Chrtek ( , 1967a Chrtek ( , 1968 carefully studied the European species of Trisetum, proposing new infrageneric divisions of the genus. Chrtek (1965) divided the European species into four subgenera (Trisetum subg. Trisetum, Trisetum subg. Distichotrisetum Chrtek, Trisetum subg. Glaciotrisetum Chrtek, and Trisetum subg. Graciliotrisetum Chrtek), based mainly on the variation in vernation (conduplicate or convolute) and on anatomical characters of leaves and roots. At the same time, Chrtek (1965) divided the subgenus Trisetum into five sections (sections Trisetum, Trisetaera, Rigida Chrtek, Hispanica Chrtek, and Carpatica Chrtek). Apart from the anatomical characters, Trisetum sect. Trisetum was separated by its lax panicles and short ligules and included T. flavescens, T. alpestre (Host) P. Beauv., T. sibiricum Rupr., T. agrostideum (Laest.) Fr., and T. baregense Laffitte & Miégev. The monotypic Trisetum sect. Carpatica, established for T. fuscum Schult. of the Carpathian Mountains, was characterized by its longer ligules and by the hairiness of the lemmas, palea keels, and awns. Tzvelev (1976) simplified the classification of Trisetum by not addressing the anatomical characters used by Chrtek. Tzvelev (1976) recognized three sections (Rigida, Trisetaria, and Trisetum) in his treatment of Trisetum for Russia. He characterized the different sections by the type of growth of underground and vegetative shoots, leaf disposition, panicle density, and rachilla and callus hair length. He included seven species within Trisetum sect. Trisetum: T. ciliare (Kit. ex Schult.) Domin, T. turcicum Chrtek, T. sibiricum, T. flavescens, T. alpestre, T. altaicum Stephan ex Roshev., and T. agrostideum.
Later, Probatova (1979) , in her study of the genus from the Caucasus, arranged Trisetum sect. Trisetum into four subsections: the monotypic Trisetum subsect. Carpatica (Chrtek) Prob. (including T. ciliare); subsection Trisetum (including T. flavescens s.l., T. parvispiculatum (Tzvelev) Prob., and T. alpestre); subsection Sibirica (Chrtek) Prob. (including T. sibiricum and T. turcicum); and subsection Agrostidea Prob. (including T. altaicum and T. agrostideum). The subsections were characterized by the type of growth of underground and vegetative shoots, lemma apex, callus, awn and palea keel hair length, and anther length.
Another relevant floristic study, which covers most of the species of Trisetum sect. Trisetum, is the Flora Europaea treatment by Jonsell (1980) . However, he did not recognize any sections.
After studying Trisetum sect. Acrospelion and Trisetum sect. Sibirica (Barberá et al., 2017a (Barberá et al., , 2017b , we present here the taxonomic revision of Trisetum sect. Trisetum, which is the third of our ongoing monograph on the genus Trisetum in Eurasia and northern Africa. Trisetum sect. Trisetum is here characterized by having panicles lax to somewhat dense or compact, spikelets usually greenish or purplish, callus with short hairs, awns geniculate or bent, rarely straight, and ovaries usually hairy apically. The most serious taxonomic problems of the group have been the delimitation of the section and the treatment given to T. flavescens, a very variable species that historically has been split into many taxa. Our final classification is also based on our current studies on molecular data, which will be published in the near future. This study, based on a thorough review of herbarium material and living plants, is the first to provide a detailed taxonomic scheme of the whole section Trisetum as we currently understand it based on our morphological and molecular surveys of the whole subtribe Aveninae.
MATERIALS AND METHODS
This revision is based on the study of 894 herbarium specimens from the following herbaria: AAH, ARAN, B, BC, BCN, BM, BOLO, C, F, FI, G, GB, GDA, GH, GOET, H, HBG, JE, K, KRAM, L, LE, LW, M, MA, MW, MO, MPU, NY, O, P, PE, PH, PR, PRC, RO, S, SEV, UPS, US, W, and WU (acronyms according to Thiers, 2017) . Photos of specimens from HNWP were also examined on the website of Chinese Virtual Herbarium (,www.cvh.ac.cn.), and specimens from CAI, DAO, FR, and KFTA on the website of Global Plants (JSTOR, ,https://plants.jstor.org/.). An index of numbered collections is presented in Appendix 1.
One hundred-seventy specimens were used for the morphometric analyses, as operational taxonomic units, selected to represent, as far as possible, the geographic range and morphological variability of the taxa. Fiftynine quantitative characters were recorded using a Mitutoyo CD-15DCX digital vernier caliper (Mitutoyo, Kawasaki, Japan) on 20 specimens of each species when available. Spikelet measurements were taken on the distal spikelet from the longest branch of the second node of the panicle; floret measurements were taken from the basal floret of the selected spikelet. Leaf blade width was measured 1 cm above the ligule insertion. The rachilla internode between the first and second flowers is also referred to as "rachilla." Each character was analyzed for its minimum, maximum, and lower and upper quartiles using the Statistica package. Quantitative and qualitative characters are also used in the identification key and descriptions. Minimum and maximum values are noted in brackets, and the lower and upper quartile values (between the 25th and 75th percentiles) are noted outside. Transverse sections of leaf blades were prepared by hand using the uppermost caulinar leaf; they were stained with FASGA (fucsina, alcian blue, safranina, glicerina, agua) (Tolivia & Tolivia, 1987) and photographed with a Nikon SMZ1000 optical microscope (Nikon, Tokyo, Japan). For leaf anatomy, the terminology of Ellis (1976 Ellis ( , 1979 was used.
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Additional data on the habitat, distribution, and chromosome numbers were checked from literature and collection labels. Species distribution maps were made using ArcGis v.9.3 (ESRI). The material studied is listed under each species in the taxonomic treatment below. The geographic coordinates were derived, in almost all cases, using the GeoNames database (,www.geonames.org.).
RESULTS
MORPHOLOGY OF TRISETUM SECT. TRISETUM
Habit and stem
These are perennial grasses commonly with a loose habit, with short to long rhizomes and thus well-isolated shoots, sometimes densely tufted as in Trisetum glaciale and T. gracile.
The stems are straight in most of the species, except in Trisetum gracile, which has stems often bent at its blackish nodes, and T. bertolonii, which sometimes has the upper part of the stems curved. The stems are usually shorter than 60 cm, except those in T. laconicum, which can reach more than 80 cm, and T. flavescens subsp. flavescens, which can rarely exceed these sizes. Furthermore, T. glaciale and T. gracile are the shortest species ([3-]8.8-14.4[-19.5] cm and [4.5-] 8.9-12.5[-18 .2] cm, respectively).
Most of the species of the section produce extravaginal tillers, being intravaginal in Trisetum bertolonii and T. laconicum, rarely in T. fuscum. Trisetum glaciale is the only species that always presents intravaginal branching. The culms are always glabrous in T. altaicum, T. fuscum, and T. laconicum, sometimes puberulous in some parts in T. alpestre, T. gracile, and T. glaciale, rarely so in T. flavescens. Trisetum bertolonii always has pubescent culms. The number of nodes varies between two and six (seven). The culm internodes are mostly concentrated in the lower part of the culm in most species, although T. flavescens, T. fuscum, and T. laconicum have relatively elongated lower internodes and nodes well separated along the culm.
Leaves
In Trisetum sect. Trisetum, as in the rest of the genus, the different characters of the leaf sheaths and leaf blades are variable in the same plant, depending on whether they are the basal or top culm leaf blades, or if they are young or mature (Barberá et al., 2017a (Barberá et al., , 2017b .
Leaf sheaths
Basal leaf sheaths are sparsely to densely pubescent, sometimes glabrous in Trisetum bertolonii and T. gracile, rarely in T. alpestre and T. flavescens. The oldest basal leaf sheaths usually decay into fibers in most of the species, forming a dense layer of decomposed sheaths in T. glaciale and T. gracile. The latter two species have the leaf sheaths distinctly veined and are somewhat inflated in T. gracile.
Top culm leaf sheaths are always glabrous in Trisetum bertolonii, T. gracile, and T. laconicum, sometimes with hairs on the upper part in T. fuscum and sometimes pubescent in T. alpestre and T. altaicum, rarely in T. flavescens. Trisetum glaciale always has pubescent top culm leaf sheaths.
Sheath margins are glabrous in Trisetum bertolonii, T. glaciale, and T. gracile and always ciliate in T. altaicum and T. laconicum. Ciliate margins also sometimes develop in T. alpestre and T. fuscum and rarely in T. flavescens.
Leaf blades
The species of Trisetum sect. Trisetum have flat leaf blades in most of the species, although those of T. flavescens sometimes have convolute to revolute or conduplicate ones, rarely filiform. Most of the species of the section have non-rigid leaf blades, but T. glaciale and T. gracile have rigid ones with a thickened midrib, as well as the shortest blades (Fig. 1A) , with the margins thickened and cartilaginous in T. glaciale. The indumentum of the leaf blades has traditionally been used as a distinctive character for taxa delimitation (Tzvelev, 1976; Jonsell, 1980) . However, for Trisetum sect. Acrospelion and Trisetum sect. Sibirica, the leaf blade features have been considered less important than those of the spikelet morphology for the taxonomy of the widespread species, due to the high variability of leaf blade traits (Barberá et al., 2017a (Barberá et al., , 2017b . The species of Trisetum sect. Trisetum have leaves varying from glabrous to pubescent adaxially and abaxially, usually with ciliate margins.
The species of Trisetum sect. Trisetum, as the rest of the genus, are mesophytic or xerophytic grasses. While the abaxial surface of the leaf blade often has a flat surface, the adaxial surface has ribs of varying depth (Metcalfe, 1960; Watson & Dallwitz, 1992) . The xerophytic species of the section have deeper intercostal zones and associated ribs than the mesophytic ones, and the sclerenchyma girders and strands are well developed (Barberá et al., 2017a (Barberá et al., , 2017b . As indicated before, the midrib is not particularly marked in most of the species of the section but is strongly marked only in T. glaciale and T. gracile. Chrtek (1965) made the first detailed study of the histology of European Trisetum, including some of the species included in our work of section Trisetum (T. fuscum, T. glaciale, and T. gracile). The vascular bundles of the species of Trisetum sect. Trisetum can be accompanied or not by more or less developed sclerenchyma girders or strands that attach to the abaxial or adaxial sides of the leaf blade, adaxially. The rest of the species of the section are more or less xerophytic grasses. Trisetum glaciale has girders only on the midrib, which are abaxially well developed, while T. gracile has no girders and presents well-developed strands in every vascular bundle in both surfaces. Trisetum alpestre, T. bertolonii, and T. flavescens subsp. griseovirens present both, girders and strands, more or less developed.
Ligules
The ligule measurements used in this study were taken from the top culm leaf blades, which are usually longer than those of the basal leaves. Trisetum fuscum has the longest ligules ([3-]3.7-4.7[-4 .8] mm), followed by T. laconicum (2.5-3.2 mm). The ligules are membranous, truncate or acute, dentate to laciniate, always glabrous in T. bertolonii and T. fuscum, and usually more or less hairy along the upper edge in the rest of the species (Fig. 1B) .
Inflorescences
Inflorescences are paniculate, lax to somewhat dense or compact, narrowly elliptic to elliptic or lanceolate in outline, sometimes oblong, and always ovate in Trisetum glaciale and T. gracile. Trisetum laconicum has the longest panicles (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) The inflorescence rachis is glabrous to sparsely pubescent or always pubescent in Trisetum bertolonii, with hairs up to 0.5 mm long.
Spikelets
Spikelet length in Trisetum sect. Trisetum, as in the rest of the genus, varies according to the lemma length and the number of florets. Trisetum laconicum and T. bertolonii have the longest spikelets, followed by T. flavescens subsp. griseovirens (8-9.2 mm, 7-9 mm, and [6.3-]6.5-7.3[-7.7] mm, respectively) (Fig. 1C) . The awn is not included in the length of the spikelet. Furthermore, T. laconicum has the longest pedicels (5-6.3 mm) .
Rachilla segments are always pubescent; Trisetum laconicum, T. gracile, and T. bertolonii have the longest hairs (1.5-2.5 mm, [1.6-] 2-2. 4[-3 ] mm, and [0.8-] 1.3-2.2[-2.8] mm, respectively). Therefore, it is a useful diagnostic character for those three species (Fig. 1D) .
The number of florets is usually two to three per spikelet, except in Trisetum laconicum, which has three to four florets, rarely four in T. flavescens, and rarely one in T. glaciale.
Vegetative progagation by pseudoviviparism was observed in a specimen of Trisetum flavescens for the first time.
Glumes
In section Trisetum, the glumes are unequal, except in T. glaciale and T. gracile, which have subequal glumes (lower glume length:upper glume length ratio of [0.75-] 0.85-0.92[-0.98] and [0.79-]0.82-0.89[-0.97 ], respectively) (Fig. 1F ). Trisetum altaicum, T. gracile, and usually T. alpestre, T. fuscum, and T. glaciale have elliptic to oblong or lanceolate lower glumes, these wider than those of the rest of the species of the section, which have usually narrower ones, sometimes linear in T. bertolonii. Lower and upper glumes are acuminate to long-acuminate, sometimes acute, rarely with the upper one aristulate in T. alpestre, with some short hairs from the middle part to the top of the main nerve and along the margins. The lower glume in T. bertolonii and T. laconicum always has one nerve; other species rarely have one (T. gracile) or two lateral nerves (T. alpestre, T. altaicum, T. flavescens, and T. fuscum) (Fig.  1E) . Trisetum glaciale has lower glumes with three nerves, sometimes two. The upper glume has always three nerves, the central one reaching the tip, the lateral ones extending to the middle or the upper half.
Lemma
The lemma structure, as in the rest of the genus, is characterized by having a dorsal awn and a bifid apex with two apical teeth normally ending in two aristules separated by a more or less deep sinus. Aristules are the intermediate nerves protruding beyond each tooth apex (Nicora, 1978; Koch, 1979; Finot et al., 2006; Barberá et al., 2017a Barberá et al., , 2017b . Aristule length is a variable character at the species level, being longer in Trisetum bertolonii than in the rest of the species (1.2-2.3[-4] (Fig.  2B) . The length of the lemma, which includes the aristule length without taking the awn into account, is longer in T. bertolonii, T. laconicum, and T. flavescens subsp. griseovirens ([5.7-]6-8[-10] mm, 6.5-6.6 mm, and 6-6.2[-6.4] mm, respectively). However, the length of the lemma does not differ greatly among the rest of the species of the section (Fig. 1G) . The lemma is laterally compressed, from narrowly or broadly lanceolate to elliptic or oblong, greenish to yellowish at maturity in the central part, surrounded by purplish tinges, except in T. bertolonii, which has hyaline (colorless) margins. Most of the species of Trisetum sect. Trisetum have glabrous lemmas with very short, adpressed hairs up to 0.1 mm long, except T. fuscum, which sometimes has longer hairs at the awn insertion, and T. gracile, which can have pubescent
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Annals of the Missouri Botanical Garden lemmas with hairs (0.05-)0.6-1.4(-2) mm long between its base and the awn insertion.
Awn
The length and shape of the awn are important taxonomic characters for the classification of the species of this section. Trisetum bertolonii has the awn significantly longer than the rest of the species of the section ([11-]11.5-16 [-17 ] mm), but the length does not differ greatly in the rest of the species. At subspecific rank, the length of the awn is also a good character to differentiate T. flavescens subsp. griseovirens, with longer awns than T. flavescens subsp. flavescens ( [8-]8.2-9[-10.6 ] mm and [4.2-]5.6-7[-8.3 ] mm, respectively) ( Fig. 2A) . The awn shape is slightly geniculate to geniculate, and with a twisted column up to the geniculation in T. flavescens, T. glaciale, and T. gracile. Trisetum altaicum, T. fuscum, and T. laconicum have more or less bent awns at the base, while T. alpestre and T. bertolonii have awns straight or bent at the middle. The awn is dorsal, inserted above or at the middle of the lemma, except in T. gracile, where the awn is inserted slightly below the middle (awn insertion from the base length: lemma length ratio of [0.34-]0.41-0.49[-0.51 
]).

Callus
The callus is elliptic to orbicular or sometimes oblong and always has short hairs. Trisetum bertolonii has the longest callus hairs (1.5-2.2[-2.6] mm), while the rest of species have hairs always shorter than 1.4 mm (Fig. 2C ).
Palea
The palea disposition and shape are the same as in the other sections. The surfaces are hyaline. The two keels extend into two fine teeth (Barberá et al., 2017a (Barberá et al., , 2017b . In this section, the palea of Trisetum laconicum is longer than that in the rest of species (5.8-6 mm) . The upper part of the flange edges and keels of the palea normally have very short hairs, which can reach to 0.4 mm long in (Fig. 1H) . In the rest of the species, the difference between the palea and the lemma is more or less subequal to equal.
Lodicules
As in the rest of the sections of Trisetum, the two lodicules flank the dorsal sides of the ovary or caryopsis, and have a more or less oblanceolate shape (Barberá et al., 2017a (Barberá et al., , 2017b . The apices are irregularly dentate to laciniate or with (one) two to three teeth or lobules of equal or different depth, except in T. gracile, in which the apices are usually entire.
Stamens
The length of the anthers does not vary much among the species of this section, except in Trisetum altaicum, which has the shortest anthers ([0.8-] 1-1.35 mm) (Fig. 2D ).
Ovary and caryopsis
In this section, most of the species have a glabrous ovary. However, Trisetum glaciale has ovaries that range from sparsely to more densely puberulous on the upper part, rarely glabrous, and T. alpestre usually has an apical tuft of hairs or scattered hairs at the apex. Trisetum altaicum rarely has a single hair on the upper part of the ovary.
The shape of the mature caryopsis is similar in all species, being narrowly elliptic to oblong, while Trisetum glaciale has a more or less fusiform one. The transversal section is narrowly elliptic to elliptic and the caryopsis is not sulcate, with a punctiform hilum. The endosperm is semi-liquid. Herbs (14.4-)21. 5-35.7(-53.5 ) cm tall, slightly caespitose to caespitose, shortly rhizomatous, culm 0.3-0.8 mm diam., straight, glabrous, sometimes puberulous at middle part or around nodes, with hairs up to 1.5 mm; nodes (2 to)3 to 4(to 5), mostly concentrated in lower part of culm, not included in sheaths, sometimes included, glabrous, yellowish to dark brownish. Basal leaf sheath surfaces and margins pubescent, rarely glabrous, with hairs (0.05-)0.3-0.6 mm, sometimes decaying into fibers, yellowish, sometimes greenish or brownish; basal leaf blades (1.9-)3-7.5(-12) cm 3 (1.1-)1.6-2.3(-4) mm, flat, slightly inrolled when dried, from sparsely to densely pubescent abaxially and adaxially, with hairs (0.05-)0.1-0.9(-1.2) mm, sometimes glabrous, margins also with hairs, yellowish or brownish to greenish; top culm leaf sheaths (5-)6.3-9.6(-16) cm, glabrous to pubescent, with or without cilia; top culm leaf blades (1.5-)2.2-5.2(-9.3) cm 3 (1-)1.6-3(-4.1) mm, flat, sometimes with margins inrolled, parallel to culm, glabrous to pubescent adaxially and abaxially, with hairs (0.05-)0.1-0.8(-1.7) mm, with cilia, greenish to grayish, sometimes yellowish or brownish; inner collar region glabrous to pubescent on margins, with hairs (0.05-)0.4-0.7(-1.1) mm; ligules (0.5-)0.9-2(-4) mm, irregularly dentate, sometimes laciniate, glabrous, sometimes with scattered hairs 0.05-0.3 mm on apex. Basal node of panicle glabrous. Panicles (3.4-)5.4-7.5 (-11.5) 3 (1.2-)1.8-2.5(-3.6) cm, lanceolate in outline, sometimes oblong to elliptic, rather lax; rachis internodes glabrous to sparsely pubescent, mostly on upper part, with hairs up to 0.2 mm; longest basal branches (0.4-)0.8-2(-3.3) cm. Spikelets (4.4-)5.5-6.3(-7.8 ) 3 (1.2-)2.2-3.2(-5) mm, 2-or 3-flowered; pedicels (1.5-) 2. 4-4.1(-5. 2) mm, glabrous to sparsely pubescent, mostly apically, with hairs up to 0.2 mm. Glumes unequal (lower glume length:upper glume length ratio of [0.5-] Frey (1992: 459, fig. 9 ).
Phenology. Trisetum alpestre has been collected in flower and fruit from June to September.
Distribution and habitat. Trisetum alpestre is distributed in the mountains from northern Spain (the westernmost in Burgos Province), the Pyrenees, and the Alps, up to the Carpathians. It grows on limestone slopes and rock fissures from subalpine to alpine meadows, at 500-2800 m. , straight or bent awns, and ovaries usually with an apical tuft or scattered hairs at the apex.
Trisetum baregense was described in 1874 from the Pyrenees. Chrtek (1967b) was the first who wrote about the similarity between T. baregense and T. alpestre. He stated that these species differ by their awn length, glume width, and mostly by the ovary indumentum being glabrous in T. baregense and hairy in T. alpestre. Chrtek (1967b) also recorded the existence of intermediate specimens between both species in the Carpathians and in the French Alps. Schur (1866) recognized some Carpathian varieties, one of which is variety glabrescens, which is differentiated by glabrous upper leaf surfaces, leaf sheaths, and ovaries. Tzvelev (1971) raised it to subspecific rank. Küpfer (1974) , in his work about the relationships between the Alpine and Pyrenean floras, considered T. alpestre and T. baregense as schizoendemics, being the two diploid species (2n 5 14). He affirmed also that ovary indumentum is not a useful character to separate these taxa. Küpfer (1974) added the lemma apex as another character to differentiate both, T. alpestre having the lateral nerves slightly excurrent and those of T. baregense slightly or not excurrent, with a mucro of 0-0.3 mm. However, in the studied material, no difference in the lemma apex has been found. Alejandre et al. (2012) identified the western specimens of T. alpestre as "T. cf. baregense," and they indicated the morphological similarities between T. alpestre and T. baregense as, for example, the ovary indumentum. We agree with Chrtek (1967b) and Küpfer (1974) that the ovary indumentum is a variable character. Most of the specimens from the eastern Alps and Carpathians have a crown of hairs at the ovary apex, but there are also glabrous specimens or those with scattered hairs at the apex, as in specimens from the Pyrenees. The same kind of variability, not taxonomically correlated with named taxa, has been observed in leaf and sheath indumentum. However, the awn length is slightly longer in T. alpestre than in T. baregense, and the glume width slightly wider in T. alpestre. Apart from Herbs (15.9-)26.3-38.3(-67.3) cm tall, slightly caespitose to caespitose, shortly rhizomatous, culm (0.3-)0.7-0.9(-1.2) mm diam., straight, glabrous; nodes (2 to)3 to 4(to 5), mostly concentrated in lower part of culm, not included in sheaths, glabrous, yellowish to blackish. Basal leaf sheaths pubescent, with hairs (0.1-) 0.5-0.7(-1.1) mm, also on margins, sometimes decaying into fibers, yellowish to brownish; basal leaf blades (1.6-)2.3-4.7(-13.2) cm 3 (1.7-)2.3-3.2(-4.5) mm, flat, slightly inrolled when dried, glabrous to sparsely pubescent adaxially and abaxially, with hairs (0.05-) 0.1-1(-1.3) mm also on margins, yellowish to brownish, sometimes greenish; top culm leaf sheaths (6-)8-10.3 (-15.7) cm, glabrous to pubescent, with hairs up to 1 mm, margins ciliate; top culm leaf blades (1.7-) 3. 5-7.4(-14. 3) cm 3 (1.8-)2.5-3.3(-4.5) mm, flat, usually parallel to culm, rarely arriving to panicle, glabrous to puberulous abaxially and adaxially, with hairs (0.05-)0.1-1(-1.3) mm on margins, greenish to grayish, rarely brownish; inner collar region glabrous, with scattered hairs (0.2-)0.6-0.9(-1.2) mm on margins; ligules (1-)1.3-1.8(-2.8) mm, irregularly laciniate or toothed, glabrous, usually with scattered hairs (0.1-) 0.2-0.4(-0.8) mm on margins and upper part. Basal node of panicle glabrous. Panicles (4.9-)6-8(-13.8) 3 (1.1-)1.5-2(-2.4) cm, narrowly oblong to elliptic in outline, sometimes lanceolate, somewhat dense; rachis internodes glabrous, usually with scattered hairs up to 0.2 mm; longest basal branches (0.6-)0.9-1.7(-2.7) cm. Spikelets (4.7-)5.2-6.1(-6.6) 3 (1.5-)1.9-2.3(-3) mm, 2(or 3)-flowered; pedicels (1.4-)2. 5-3.7(-5) Volume [0.8-] 1.2-1.6 mm), usually purplish and narrower panicles, from narrowly oblong to elliptic in outline, and awns slightly or strongly curved at the base, rarely not curved. Probatova (1979) placed Trisetum altaicum in subsection Agrostidea, together with T. subalpestre Neuman. These species share their caespitose habit, often spiciform panicles, and short callus hairs and anthers. Our unpublished molecular data showed that those species are not closely related, with T. subalpestre aligning in the T. spicatum complex (Barberá et al., unpublished data Herbs (16.5-) 17.7-27.8(-38) cm tall, caespitose, shortly rhizomatous, culm 0.4-07 mm diam., straight, sometimes curved at upper part, pubescent, with hairs 0.2-0.8 mm; nodes 2 to 3(to 4), mostly concentrated in lower part of culm, included or not in sheaths, glabrous, brownish. Basal leaf sheaths glabrous to pubescent, with hairs 0.1-0.3 mm, decaying into fibers, yellowish; basal leaf blades (2-)4.2-7.8(-12) cm 3 1.2-1.5(-2) mm, inrolled, glabrous abaxially and pubescent adaxially, with hairs up to 0.2 mm, also on margins, grayish to greenish; top culm leaf sheaths (3.6-)5.3-8.5(-11) cm, glabrous, without cilia on margins; top culm leaf blades (1-)2.5-3.8(-6.2) cm 3 1.4-2(-2.4) mm, conduplicate or flat, with margins inrolled, parallel to culm, pubescent abaxially, glabrous adaxially, with scattered hairs on margins, with hairs (0.05-)0.2-0.4 mm, greenish; inner collar region glabrous; ligules 0.5-1.3 mm, slightly irregularly dentate, glabrous. Basal node of panicle glabrous to pubescent, with hairs up to 0.5 mm. Panicles (3.5-)4.6-7.4(-8) 3 1.6-3 cm, narrowly elliptic, sometimes ovate to broadly lanceolate in outline, rather lax; rachis internodes pubescent, rarely sparsely puberulous, with hairs up to 0.5 mm; longest basal branches (0.7-)0.9-1.6(-1.7) cm. Spikelets 7-9 3 2.5-4(-5) mm, 2-to 3-flowered; pedicels 3.7-4. Favarger, 1973) .
Additional illustrations. Chrtek & Jirásek (1963: 577, fig. 3, 3 , sub Trisetum villosum); Chrtek (1967c: 176, tab. I, 2; 178, tab. II, 3-4 Discussion. Trisetum bertolonii is easily differentiated from the rest of the species of the section by its habit, with long and convolute leaves or with margins inrolled, and a combination of different characters of the spikelets. This species has the longest callus hairs (1.5-2.2[-2.6] mm), upper glumes (6.8-8[-9 ] mm), and awns ([11-]11.5-16[-17 ] mm), which are straight or slightly curved at the middle, and lemmas with hyaline margins. Chrtek (1967c) considered Trisetum bertolonii to be closely related to T. griseovirens, from the High Atlas Mountains in Morocco, because of their similar habits, shape and anatomy of the leaves, and awn length. Later, agreed that T. bertolonii is close to, but not conspecific with, T. griseovirens. We consider T. griseovirens to be a subspecies of T. flavescens. The material studied of both species shows some similarities in habit and other characters of the spikelets, which are more pronounced in T. bertolonii. Trisetum bertolonii and T. flavescens subsp. griseovirens have narrow leaves (convolute or filiform and inrolled, respectively), longer aristules ( [-0.7] mm, respectively) and straight or slightly curved awns, whereas T. flavescens subsp. griseovirens has geniculate ones. Additionally, our molecular data (Barberá et al., unpublished) show that both taxa are not closely related. Thus, we do not agree with who states that T. bertolonii and T. griseovirens may constitute an isolated pair of species with an interesting phytogeographical disjunction.
Due to the long aristules of Trisetum bertolonii, the aristules were not taken into account for calculating the ratio of the awn insertion from the base length/lemma length. Herbs (20.2-) 30.9-58.1(-141.5) cm tall, not to slightly caespitose or caespitose, rhizomatous or with stoloniferous rhizome, culm (0.3-)0.6-0.8(-1.2) mm diam., straight, glabrous, rarely sparsely pubescent, with hairs 0.1-0.5 mm; nodes (3 to)4 to 5(to 7), separated along culm, not included in sheaths, glabrous, yellowish to brownish. Basal leaf sheaths sparsely pubescent to pubescent, rarely glabrous, with hairs (0.1-)0.4-1(-1.7) mm, decaying into fibers, yellowish to brownish, sometimes greenish; basal leaf blades (1.4-)3.9-7(-18) cm 3 (0.6-)1.5-2.7(-5.6) mm, flat, sometimes convolute, rarely filiform, inrolled when dried, from glabrous to pubescent abaxially, pubescent, rarely glabrous adaxially, with hairs (0.05-)0.1-0.8(-1) mm, usually with cilia, brownish to yellowish, sometimes greenish or grayish; top culm leaf sheaths (4.5-) 7.5-11(-20) cm, glabrous, rarely pubescent, rarely with cilia, usually with hyaline margins; top culm leaf blades (1.3-)4-9(-14.5) cm 3 (1-)1.8-3.4(-6) mm, from flat to convolute or filiform, rarely parallel to culm, glabrous to pubescent abaxially, pubescent to densely pubescent adaxially, rarely glabrous, with hairs (0.05-)0.2-1(-1.5) mm, sometimes with cilia, greenish to grayish; inner collar region glabrous, rarely with scattered hairs or 
Annals of the Missouri Botanical Garden
Herbs (20.2-)36. 4-63.1(-141.50 ) cm tall. Basal leaf blades (1.5-)4.2-7(-18) cm 3 (0.6-)1.5-2.8(-5.6) mm, flat, sometimes convolute, inrolled when dried. Top culm leaf blades (1.6-)4.9-9.2(-14.5) cm 3 (1-) 2-3.5(-6) mm, from flat to convolute, rarely filiform or parallel to culm. Panicles (3.6-)6.9-10.6(-16.2) 3 (0.9-)1.6-2.9(-5) cm. Spikelets (3.8-)5-6.1(-7.6) mm. Lemmas (3.2-)4.3-5.1(-7.4) mm; aristules (0.1-)0.3-0.6(-1.4) mm; awn (4.2-)5. 6-7(-8. 3) mm. Palea length:lemma length ratio of (0.66-)0.73-0.83 (-0.95). Anthers (1-)1.6-2.1(-2.5) mm. Chromosome numbers: 2n 5 12 (Sokolovskaya & Probatova, 1975) , 24 (Frey, 1992) , 28 (Sorokin, 1990) , 36 (Strid & Andersson, 1985) . Figures 8A, 9A, 10A , and 11A. , fig. 6 ); Signorini & Ricceri (1996: 219, fig. 1 , sub Trisetum corsicum); Gabrielian (2010: 176, tab. 44, 1, 1a) .
Phenology. Trisetum flavescens subsp. flavescens has been collected in flower and fruit from May to October.
Distribution and habitat. Trisetum flavescens subsp. flavescens is widespread throughout Europe, extending to western Asia and northern Africa, and it has been introduced in many other temperate zones in Asia, North and South America, and New Zealand; on meadows, forest clearings, among shrubs, or on stony places, growing from sea level to 2900 m. Barberá et al. (2017b) pointed out that it frequently has been confused with T. sibiricum, which belongs to Trisetum sect. Sibirica.
Due to the polymorphism of Trisetum flavescens, many subspecies and varieties have been described by different authors to classify its morphological variation. Presl (1820) described T. splendens, with flat leaves and contracted golden panicles, which was later reduced to the rank of subspecies by Arcangeli (1882) ; this was also accepted as such by many authors (Jonsell, 1980; Pignatti, 1982; Signorini & Ricceri, 1996) . In the same way, T. purpurascens, with wider leaves, slightly longer ligules, and dense, purplish spikelets, was described by de Candolle (1813) from the Alps and then reduced to subspecies by Arcangeli (1882) and, at that rank, accepted by Jonsell (1980) , Frey (1992; subvariety purpurascens) , and Tison and de Foucault (2014) . Strid and Tan (1991) indicated that the differences between T. flavescens subsp. splendens and T. flavescens subsp. flavescens are rather obscure. described T. flavescens subsp. tatricum specimens from the Carpathian Mountains, but these are hardly distinguishable from T. flavescens subsp. purpurascens. Three additional species have been described because of their more or less pubescent and convolute leaves and culm hairiness, namely T. tenuiforme, T. burnouffi, and T. corsicum. Trisetum burnouffi and T. corsicum are endemic to Corsica, the latter with intermediate characters between T. burnouffi and T. flavescens. Signorini and Ricceri (1996) studied these species, including T. splendens, and accepted all these taxa at the species rank. Later, Jeanmonod and Gamisans (2007) 370
Annals of the Missouri Botanical Garden recognized T. corsicum as a subspecies of T. flavescens, and T. burnouffi as a variety of this subspecies. Apart from these taxa from the Mediterranean region and Europe, other taxa were described from Africa and Asia. Tzvelev (1970) published T. flavescens subsp. parvispiculatum, with small spikelets and lemmas, from the Caucasus and mountain ranges of Iran and Turkmenistan. The detailed study of the morphology of the specimens belonging to this taxon indicates that these supposed diagnostic characters are not exclusive to them, and that they also occur indiscriminately in other specimens from Europe and the Mediterranean region. Maire and Trabut (Maire, 1932) and Lindberg (1932) described other species and varieties from northern Africa, namely Trisetum macratherum, T. flavescens var. africanum, and T. griseovirens. Chrtek (1967c) considered that T. griseovirens was the only one well characterized, mainly by the characters of the spikelet (length of spikelet, lemma, and awn). However, Dobignard (2004) treated these three taxa as subspecies, making clear that he did so only to reflect intraspecific variability of T. flavescens and awaiting a more rigorous taxonomic revision in the future.
As has already been mentioned, the leaf blade traits of Trisetum flavescens and its associated taxa are highly variable, much more so than the characters of the spikelets and, therefore, we recommend giving them a secondary diagnostic value. Consequently, we Vegetative propagation by pseudoviviparism has been noted in a specimen of Trisetum flavescens subsp. flavescens collected by de Wilde (de Wilde s.n., L-1346507) (Fig. 13) . Until now, this type of propagation has been observed only in T. rigidum (M. Bieb.) Roem. & Schult., T. tamonanteae Marrero Rodr. & S. Scholz, and T. velutinum Boiss., all belonging to Trisetum sect. Acrospelion (Marrero Rodríguez & Scholz, 2013; Barberá et al., 2017a) . Trisetum flavescens subsp. griseovirens is separated from subspecies flavescens by its habit (having shorter height, usually inrolled and filiform basal and upper leaves, and smaller panicles), and by its longer spikelets, aristules, and awns. Chrtek (1967c) recognized this taxon at specific rank, as did Lindberg (1932) . He assigned much importance to the anatomical characters of the leaves. Some of the Moroccan specimens studied possess intermediate characters between subspecies griseovirens and subspecies flavescens. For example, the specimens Dobignard 3861 (G-00443134) and have a habit similar to that of T. flavescens subsp. flavescens, but have the long lemmas, aristules, and awns as in T. flavescens subsp. griseovirens. The opposite happens with the specimen Sánchez et al. SA233
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Annals of the Missouri Botanical Garden (MA-782244) with only the habit similar to that of subspecies griseovirens. Moreover, the specimen Aedo et al. has some individuals with characters of subspecies griseovirens, and others of subspecies flavescens, all of them from the same population. It seems that subspecific rank is here appropriate because of its geographic isolation and the presence of some intermediate specimens (Du Rietz, 1930) . As indicated above, Chrtek (1967c) considered that Trisetum griseovirens is closely related to T. flavescens (sub T. burnouffi), but even more so to T. bertolonii. However, our molecular data (Barberá et al., unpublished) suggest that T. griseovirens belongs to the T. flavescens complex, which is also in accordance with the morphology. Herbs (26.8-)44.9-54(-72) cm tall, not to slightly caespitose, with stoloniferous rhizome, culm (0.4-) 0.6-0.9(-1.1) mm diam., straight, glabrous; nodes 4 to 5, separated along culm, not included in sheaths, rarely included, glabrous, yellowish or brownish. Basal leaf sheaths sparsely pubescent to pubescent, with hairs (0.2-)0.6-0.8 mm, decaying into fibers, brownish to yellowish; basal leaf blades (1.1-)6.1-10(-18) cm 3 (1.4-)2.5-3.2(-5) mm, flat, sometimes slightly inrolled when dried, sparsely to densely pubescent adaxially and abaxially, sometimes glabrous abaxially, margins with hairs (0.05-)0.3-0.9(-1.2) mm, yellowish to brownish, sometimes greenish; top culm leaf sheaths (7-)9-12 (-13.7) cm, not distinctly veined, glabrous, sometimes with hairs on upper part, with or without cilia on margins; top culm leaf blades (5.7-)6.5-12.5(-13.7) cm 3 (2.1-)3. 4-5(-6.1) mm, flat, usually parallel to culm, sometimes surpassing panicle, pubescent adaxially and abaxially, sometimes glabrous or less densely pubescent abaxially, with hairs on margins (0.05-) 0.1-1(-1.2) mm, greenish to grayish; inner collar region glabrous, with scattered hairs (0.2-)0.8-1.3(-2. 3) mm on margins; ligules (3-)3. 7-4.7(-4.8) mm, irregularly dentate to laciniate, glabrous. Basal node of panicle glabrous. ) 3 (1.5-) 1.8-3.5(-4.5) cm, elliptic to oblong in outline, lax to somewhat dense; rachis glabrous, sometimes sparsely pubescent, up to 0.3 mm; longest basal branches (1-) 2.2-3.8(-5) cm. Spikelets (5-)5.4-6.6(-7.4) 3 (1.8-) 2.2-3.1(-3.2) mm, 2-to 3-flowered; pedicels (1.7-) 2. 5-3.3(-4.4) mm, glabrous to sparsely pubescent, with hairs up to 0.2 mm. Glumes unequal (lower glume length:upper glume length ratio of [0.62-]0.7-0.82 [-0.88] ); lower glume (2.9-)3. 5-4.3(-4.5 ) 3 1-1.2 (-1.5) mm, broadly lanceolate, sometimes narrowly lanceolate (lower glume width:lower glume length ratio of [0.22-]0.25-0.34) , acuminate, sometimes longacuminate, 1(to 3)-nerved, glabrous, usually with hairs up to 0.05 mm on upper part and margins, greenish to purplish; upper glume (4-)4.7-5.5(-6. 3) 3 (1.8-)2-2.4 (-2.6) mm, elliptic to lanceolate, rarely oblanceolate (upper glume width:upper glume length ratio of [0.36-] 0.38-0.46[-0.51] ), acuminate to long-acuminate, 3-nerved, glabrous, with hairs up to 0.1 (-0. 3) mm from middle to upper part of midrib and margins, greenish surrounded by purplish and yellowish; rachilla segments between first and second florets 0.9-1.3 mm, with hairs (0.5-)0.8-1.7 mm; rachilla segments to sterile floret (Frey, 1991) .
Additional illustrations. Chrtek & Jirásek (1963: 577, fig. 3 , 3, sub Trisetum ciliare); Chrtek (1965: 213, Abb. 1, 2; 214, Abb. 3, 1; 217, Abb. 4, 1) ; Sãvulescu (1972: 289, Plans xa 56, 3a-c, sub T. ciliare); Frey (1992: 464, fig. 12 ).
Phenology. Trisetum fuscum has been collected in flower and fruit from June to October.
Distribution and habitat. This species is endemic to the Carpathian Mountains; it grows on scree of mountain meadows and floodplains in wet rock fissures, at 1500-2000 m. Figure 16 .
Discussion. Trisetum fuscum is differentiated from the rest of species of the section mainly by its longer ligules ([3-]3.7-4.7[-4.8] 
mm).
Trisetum fuscum is similar to T. alpestre, with which it frequently has been confused. Apart from the length of the ligules, T. fuscum is separated from T. alpestre by its larger size ([26.8-] 44.9-54 [-72] cm vs. [14.4-]21.5-35.7[-53.5 ] cm) and not or more loosely tufted habit, longer and wider top culm leaf blades ([5.7-]6.5-12.5[-13.7] Trisetum fuscum is easy to differentiate from T. flavescens, with which it sometimes has been confused. The ligules are significantly shorter in T. flavescens ([0.5-]0.7-1.2[-2] mm). Some authors, such as Chrtek (1968) , Jonsell (1980), and Frey (1992) , give much taxonomic importance to the hairiness of the lemma and the palea to differentiate T. fuscum from T. alpestre and T. flavescens. In particular, Chrtek (1968) published a detailed morphological study of T. fuscum, comparing each of those characters among the three species. In our study of T. fuscum, the hairiness of both the palea and the lemma exhibited great variability in length and density, suggesting that this feature is of minor taxonomic utility. Jonsell (1980) described the ovary of Trisetum fuscum as having a few apical hairs. Later, Frey (1992) also observed two to three long papillae (atypical hairs) on the top of the ovary of T. fuscum. However, in all the specimens of T. fuscum studied by us, the ovaries were glabrous.
Arduino (1789) proposed the name Avena fusca in an illustration (tab. 4) for his A. hispanica, which was described in the same publication (pp. 111-113). Thus, A. fusca should be considered as a valid published name (alternative name), according to Article 36.2 of the ICN (McNeill et al., 2012) . Consequently, A. fusca Kit. ex Schult. is a later homonym (Art. 53.1), spelled exactly like Arduino's name for a taxon of the same rank, but based on a different type. We have decided to conserve the epithet "fuscum" as a replacement name with the same type as the illegitimate name in order to avoid disadvantageous nomenclatural changes.
Herbs (3-)8. 8-14.4(-19.5 ) cm tall, caespitose to densely caespitose, shortly rhizomatous, culm 0.3-0.7 mm diam., straight, glabrous, with some dispersed hairs mostly on upper part, sometimes puberulous, with hairs 0.1-0.6(-1.2) mm; nodes (2 to)3(to 4), concentrated in lower part of culm, included in sheaths, pubescent, yellowish. Basal leaf sheaths distinctly veined, not inflated, densely pubescent, with hairs up to 1.2 mm, with dense layer of oldest ones decomposed into fibers, yellowish to greenish; basal leaf blades (0.9-)1. 4-4.2(-8.4 ) cm 3 (0.7-)1.6-2.5(-3) mm, rigid, flat, sometimes conduplicate, with central nerve and margins thickened, cartilaginous, densely pubescent, with patent hairs 0.1-0.5(-0.9) mm abaxially and adaxially, grayish to greenish; top culm leaf sheaths (1.8-) 2.5-3.7(-4.6) cm, involving most of culm, distinctly veined, pubescent, with long and short hairs, without cilia on margins; top culm leaf blades (0.2-)0.5-1.5 (-2.6) cm 3 (0.6-)1.2-2(-2.5) mm, flat to conduplicate, densely pubescent abaxially and adaxially, with short and some scattered long hairs (0.05-)0.1-0.5 (-0.6) (-0. 3) mm, elliptic, sometimes elliptic-oblong, with hairs (0.2-)0.3-0.6(-0.9) mm. Paleae (3-)3. 6-4.1(-4.6 ) 3 (0.6-)0.8-1(-1.4) mm (palea length:lemma length ratio of 0.8-1.05), narrowly elliptic, margins with short, antrorse hairs; teeth (0.2-)0.3-0.6(-0.8) mm, with short, antrorse hairs less than 0.1 mm. ) mm, irregularly dentate. Anthers (0.9-)1.7-2.6(-2.9) mm. Ovaries (0.3-)0.5-0.8(-2) mm, from sparsely puberulous to puberulous on upper part, with hairs 0.1-0.3 mm, rarely glabrous. Caryopses 2.5-3.1 3 0.5-0.8 mm, 6 fusiform. Chromosome number: 2n 5 14 (Küpfer, 1968) .
Illustrations. Paunero (1950: 548, lám . XII, sub Trisetaria glacialis; 549, lám. XIII, sub T. glacialis; 550, lám. XIV, sub T. antoni-josephii; 551, lám. XV, sub T. antoni-josephii; 552, lám. XVI, sub T. antoni-josephii and T. glacialis; 553, lám. XVII, sub T. antoni-josephii and T. glacialis; 554, lám. XVIII, sub T. antoni-josephii and T. glacialis); Chrtek & Jirásek (1963: 575, figs. 2, 4-6) ; Chrtek (1965: 214, Abb. 2, 1; 215, Abb. 3, 8; 217, Abb. 4, 4-5; 218, Abb. 5, 4-5) .
Phenology. Trisetum glaciale has been collected in flower and fruit from June to September.
Distribution and habitat. Trisetum glaciale is endemic to the Sierra Nevada in southern Spain, at 2400-3400 m elevation, in mountain pastures and in fissures of schist soils. Figure 14 .
Discussion. Burdet et al. (1981: 580) proposed Boissier 186 as the lectotype, which seems to be a mistake as that was not original material. After searching in Bory's collection, no original material has been found. Nevertheless, the specimens collected by Boissier come from the type locality and match the current concept of Trisetum glaciale. Therefore, it is appropriate to consider the Burdet proposal as a neotypification (Art. 9.9 of ICN).
The IPNI website has two entries for Avena glacialis, one attributed to Bory (1820) and the other to Boissier (1838). However, Boissier (1838) made a combination of Bory's name in the genus Trisetum, not Avena, and explicitly referred to the basionym as "Avena glacialis Bor. Fl. n°20." Consequently, the name "Avena glacialis Boiss." has no standing and should be disregarded.
Trisetum glaciale is characterized by its densely tufted habit and short height ([3-]8.8-14.4[-19.5] cm), and by having short and rigid leaf blades with a thickened midrib and margins, the margins also cartilaginous, pubescent top culm leaf sheaths, panicles ovate in outline, subequal glumes (lower glume length:upper glume length ratio of [0. 75-]0.85-0.92 [-0 .98]), palea almost or as long as the lemma (palea length:lemma length ratio of 0.8-1.05), and ovaries from sparsely to densely puberulous apically, rarely glabrous.
Font Quer and Muñoz Medina (Font Quer, 1946) described another species from Sierra Nevada, Trisetum antonii-josephii. It was separated from T. glaciale by its narrower and 1-veined lower glumes and lanceolate lemmas with longer awns. Paunero (1950) made a more detailed study indicating the difference in the lemma apex (acute in T. antonii-josephii and obtuse in T. glaciale), noting that the leaf structure, which varies widely among the species of the genus, as well as the ovary indumentum, is identical in both species. Romero (2009) recognized both species and indicated that specimens with intermediate characters have been found, probably of hybrid origin. In the material studied, we determined that the number of nerves in the lower glumes depends on the stage of development of the specimen, and is, therefore, not a good taxonomical character state for discriminating these taxa. Awn length is also variable in specimens of the same population. Therefore, we consider T. antonii-josephii to be a synonym of T. glaciale.
Distribution and habitat. This species is endemic to the mountains of southern Corsica and Sardinia. It grows in poor soils of granitic sands at 1300-2100 m. Figure 14 .
Discussion. Moris's herbarium is kept at TO, but Dr. Laura Guglielmone kindly informed us that the Moris collection was closed for security reasons. [-2.6] cm, respectively), panicles ovate in outline, and subequal glumes. Nevertheless, T. gracile is clearly differentiated from T. glaciale by its blackish nodes usually exerted from the sheaths, with culms often bent at the nodes and more or less glabrous, sheaths somewhat inflated, long rachilla hairs ([1. Gamisans (1971) described a new species, Trisetum conradiae, from Corsica that was very close taxonomically to T. gracile, based on its glabrous lemmas, among other characters. After collecting more material, Gamisans (1973) realized that this character was the only one that separated both species. Later, recognized T. conradiae at subspecific rank. In our own observations, specimens with and without hairy lemmas have been collected in the same populations, varying in the density and the length of the hairs ([0.05-]0.6-1.4[-2] mm). In other species of the section, such as T. flavescens subsp. griseovirens, specimens with hairy lemmas have been found, hairs sometimes appearing only in the proximal lemma. Consequently, we agree with Tison and de Foucault (2014) that this character does not have any taxonomical importance here, and T. conradiae is considered a synonym of T. gracile.
Herbs 38.5-83.5 cm tall, not caespitose, rhizomatous, culm 0.5-1.1 mm diam., straight, glabrous; nodes 4 to 6, separated along culm, included or not in sheaths, glabrous, yellowish or brownish. Basal leaf sheaths pubescent, with hairs 0.5-1 mm, decaying into fibers, brownish; basal leaf blades 5-6 cm 3 3.6-5 mm, flat, pubescent, with hairs 0.3-1 mm, also on margins, brownish to grayish; top culm leaf sheaths 9.7-25 cm, glabrous, ciliate; top culm leaf blades 3.1-11.2 cm 3 1.3-4 mm, flat, sometimes slightly inrolled and parallel to culm, pubescent abaxially, glabrous adaxially, with hairs 0.2-0.6 mm, also on margins, greenish to grayish; inner collar region glabrous, sometimes with scattered hairs up to 0.1 mm on margins; ligules 2.5-3.2 mm, irregularly dentate to laciniate, glabrous or with scattered hairs up to 0.2 mm on surface and upper part. Basal node of panicle glabrous to sparsely pubescent with adpressed hairs up to 0.05 mm. Panicles 8-19 3 1.5-6 cm, narrowly elliptic to oblong in outline, somewhat dense; rachis internodes glabrous to sparsely pubescent, with hairs up
